Introduction
Heat equation is the most elementary parabolic equation. It is a model representing the flow of heat under ideal circumstances. Both analytical and numerical solutions have been cited in the literature. Ames [1] , Mitchell and Griffiths [2] , Morton and Mayers [3] , Rahman [4] , Jain [5] , Chapra and Canale [6] gives the analytical solution of the heat equation:
The same authors have also discussed finite difference solution of this problem. In particular they have discussed the Schmidt and the two-level Crank-Nicholson method. Mitchel and Griffiths [2] goes further to discuss the Douglas method. In this paper a three-level Crank-Nicholson method for solving problem (1) is developed.
The paper is organized as follows: in section 2 the 3-level Crank-Nicholson scheme for solving the heat equation (1)- (2) is developed. In section 3 results from both ordinary and the modified Crank-Nicholson methods are displayed and discussed.
Development of the modified Crank-Nicholson method
Considering problem (1) . The ordinary CN discretization is
which is a two-level scheme. The modified Crank-Nicholson method (MCN) which is a three-level scheme is obtained as follows:
The MCN utilize one extra grid point at the lower level of the point in question. In equation (4) and (5) ∆ and 2 are the forward time difference operator and second order central space difference respectively.
Presentation of results
In this section results (solution) of the two schemes are presented and discussed. The following data: ℎ = 0.1, = 0.001 and = 1.0 is used in all cases. A table of solutions and absolute errors is presented also 2-D (graphical) and 3-D solutions are presented. Clearly the solutions obtained using CN, MCN and that of exact coincide. This means that these methods are fairly accurate. A table of absolute errors in solutions is provided below to determine which of the CN and MCN methods is more accurate. It can be seen from table 2 that absolute errors for the modified Crank-Nicholson is the least, meaning that it is the most accurate. Significantly, it is observed that 3-D for the three methods have solutions of the same shape. This is typical of heat distribution from a source through a medium of uniform density in one direction.
Conclusion
It is determined that the MCN produces more accurate results compare to the ordinary Crank-Nicholson. All the methods developed above are implicit and therefore are unconditionally stable. 
